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AUC = 0.86  

75% 

Sum of scores  3.3 

Van Stiphout R, Valentini V et Al – Radioth Oncol - 2011  



Nomograms in Breast Cancer 



Complexity and Prediction 

Abernethy AP et Al – JCO - 2010 
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Complexity and Prediction 

Abernethy AP et Al – JCO - 2010 
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ONTOLOGIA 
Definizione: deriva dal greco 
 
     ὄvτος (òntos) = pp del verbo εἰµὶ (eimi) – essere 
 
     λόγος (lògos) = discorso, studio, scienza 
 
Formalmente intesa come conoscenza di un 
insieme di variabili riguardanti un argomento, 
rappresenta una sorta di dizionario che 
standardizza terminologie mediche e tecniche di 
trattamento. 

 



p<0.001 p<0.001 





Observers	  

1°	  Contour	  Scan	  	  
Rectal	  cancer	  pt	  cT3	  cN0	  

Randomiza=on	  Experimental	  group	   Control	  group	  

Atlas	   No	  Atlas	  

2°	  Contour	  
Scan	  	  

2°	  Contour	  
Scan	  	  

Fuller et al – IJROBP - 2001 

LC,	  SVV,	  
Toxicity	  

LC,	  SVV,	  
Toxicity	  



TME RT + TME 

N0: n = 18 
N1: n = 27 
N2: n = 24 

N0: n = 8 
N1: n = 6 
N2: n = 11 

Nijkamp J et Al – IJROBP – 2011, By the courtesy of C.Marijnen 

Area at risk for local recurrence  
 



Takahashi T et Al – Dis Colon Rectum – 2000 
Sato H et Al – Dis Colon Rectum - 2006 

Pelvic subsites: Japanese perspective 



Pelvic Nodal Subsite 



Gregoire V et al – Radioth & Oncol – 2006 



Gregoire V et al – Radioth & Oncol – 2006 
Gambacorta MA et al – M. M. Rectal Cancer -2012 



Site Author Number Endorsment 

 
H&N 

Martinez-Monge R, 1999 
Gregoire et al, 2000, 2003, 
20061 
Vorwerk H, 2011 
 

 
3 

 
DAHANCA1, EORTC1, 
GORTEC1, NCIC1, 
RTOG1 

 

Lung 
Martinez-Monge R, 1999 
Chapet, 2005 
Kong FM, 20111 
 
 

 

3 
 
EORTC1, RTOG1, 
SWOG1 

 
 

Breast 

Martinez-Monge R, 1999 
Madu CN, 2001 
Dijkema IM, 2004 
Kirova YM, 2009 
RTOG Breast Cancer 
Contouring Atlas 
(http://www.rtog.org). 
Belaid A, 2010 
Atean1, 2012 
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SFRO1 



Site Author Number Endorsment 
Stomach Martinez-Monge R, 1999 

Cellini F, 2003 
Matzinger O, 20091 

3  
 
EORTC-ROG1 

 

Pancreas 
Martinez-Monge R, 1999 
Sun W, 2010 
Caravatta, 2012 
Goodman KA, 20121 
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RTOG1 

 

Ano-
Rectum 

Martinez-Monge R, 1999 
Arcangeli S,  2003 
Roels S, 2006 
Myerson RJ, 20091 

Ng M, 20112 
Gay HA, 2012 (OaRs)1 

Gambacorta M.A.,  2012 
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RTOG1 

AGITG2 

 
 

Gyn 

Martinez-Monge R, 1999 
Taylor A, 2005 
Portaluri M, 2005 
Taylor A, 2007 
Small W, 20081,3-6 
Toita T, 20102 

Lim 20111 
Gay HA, 2012 (OaRs)1 

 
 

8 

 
RTOG1 
GCSG2 

GOG3 

NCIC4 

ESTRO5 

ACRIN6 

 
Prostate 

Martinez-Monge R, 1999 
Poortmans P, 20072 

Wiltshire KL, 2007 
Sidhom MA, 20083 

Lawton CAF, 2009 
Michalski JM, 20101 
Gay HA, 2012 (OaRs)1, 
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Myerson R et al – IJRBOP – 2008 



Myerson R et al – IJRBOP – 2008 
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Mattiucci GC et al – Acta Oncologica – 2013 
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Static vs dynamic Knowledge 
Knowledge Based Technology 



Knowledge Based Technology 



Knowledge Based Oncology 
The Radiation Oncology privilege 



 



Project aim 

 



•  209 variabili analizzate: 
 

ONTOLOGIA TUMORE DEL RETTO 
 

 

- Registry level: variabili paziente correlate 
(eta’, sesso, etnia, altezza, peso etc) per 
analisi epidemiologiche. 



•  209 variabili analizzate: 
-  Procedure level: presentazione clinica e 
patologica, procedure terapeutiche, effetti 
collaterali. 

ONTOLOGIA TUMORE DEL RETTO 
 

 



•  209 variabili analizzate: 

-  Research level: archiviazione di dati utili 
per ricerche avanzate (imaging diagnostico 
e di trattamento in DICOM, FUP etc). 

ONTOLOGIA TUMORE DEL RETTO 
 

 



 

Why Semantic Web? 

Ideas of the semantic web 
 

•  A web of data (now unstructured) 
•  Resource Description Framework (RDF) 

•  Subject-Predicate-Object 
•  Patient1-hasSex-Male 



 

•  Closed world assumption 
•  What is not known  
    to be true must be false  

•  Need to create a schema up front. 
•  Coordination necessary between centers 
•  SQL flavors  
•  Access via dedicated db connectors 

Why Semantic Web? 



 

Why Semantic Web? 



 

•  Open world assumption 
•  What is not known  

     to be true is unknown 

•  Schema is flexible and never finished 
•  Easier to model complex relationships 

•  Standard query language SPARQL 

•  Access via http 
•  Web scalable 

Why Semantic Web? 



 

Why Semantic Web? 



 

Step 1 

•  Similar to defining a database schema 
•  Define the main subjects 

•  Patient, Disease,Treatment 
•  Define the predicates 

•  hasSex,wasStagedWith,hasIntent 
•  Define the range of objects 

•  NCI Thesaurus terms, CTC, ICD, etc. 
 

Ontology 



 

Tools: Google Docs & Ontomaton 

Step 1 :  Results 

Ontology 



 

Proof of concept 

SPARQL  
Query 

SPARQL  
Result 



 

Proof of concept 

Federated SPARQL  
Query 

SPARQL  
Result 

In this federated query the data is linked to the 
NCI Thesaurus to get a readable label 
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The man  
is costitutionally oriented  

to be more…… 
 

      ….do more,  
            know more  
               and have more  

Benedetto XVI, Caritas in veritate, 2010 

Classic ontology 


